Neurons in the developing CNS tend to send out long axon collaterals to multiple target areas. For these neurons to attain specific connections, some of their axon collaterals are subsequently pruned-a process called stereotyped axon pruning. One of the most striking examples of stereotyped pruning in the CNS is the pruning of corticospinal tract (CST) axons. The long CST collaterals from layer V neurons of the visual and motor cortices are differentially pruned during development. Here we demonstrate that select plexins and neuropilins, which serve as coreceptors for semaphorins, are expressed in visual cortical neurons at the time when CST axon collaterals are stereotypically pruned. By analyzing mutant mice, we find that the pruning of visual, but not motor, CST axon collaterals depends on plexin-A3, plexin-A4, and neuropilin-2. Expression pattern study suggests that Sema3F is a candidate local cue for the pruning of visual CST axons. Using electron microscopic analysis, we also show that visual CST axon collaterals form synaptic contacts in the spinal cord before pruning and that the unpruned collaterals in adult mutant mice are unmyelinated and maintain their synaptic contacts. Our results indicate that the stereotyped pruning of the visual and motor CST axon collaterals is differentially regulated and that this specificity arises from the differential expression of plexin receptors in the cortex.
A
functional nervous system depends on the precise wiring of neuronal connections with appropriate targets. During early development, neurons tend to send out axons with excessive branches to multiple target areas. When the neuronal targets become mature, the unnecessary branches are specifically pruned. Stereotyped axon pruning, or pruning of long axon collaterals in a predictable manner, is a major phenomenon in the developing CNS. This type of pruning has been observed in species ranging from Drosophila to mouse and is thought to be essential for the normal development of the CNS (1) (2) (3) (4) (5) .
One classic example of stereotyped pruning in higher vertebrates is in the developing corticospinal tract (CST) (6) (7) (8) (9) (10) . In developing rodents, CST axons originate from layer V cortical pyramidal neurons in all regions of the neocortex (9, 11) . These axons are guided through the internal capsule, cerebral peduncle, and pyramidal tract and then turn dorsally to cross the midline at the pyramidal decussation before they reach the contralateral spinal cord (Fig. 1A) . The targeting of primary CST axons to the spinal cord is followed by axon collateral branching to targets in the brainstem and spinal cord (Fig. 1B) . This initial projection pattern of CST axons is later modified via stereotyped axon pruning as regions of the neocortex become specialized, and the rostral-caudal location of parent cells within the neocortex determines which axon collaterals are pruned (Fig. 1C) . Thus, motor neurons in rostral cortex prune their axons from the superior and inferior colliculi, whereas visual neurons in caudal cortex prune their axons from the inferior colliculus and spinal cord (9, 12) . Several neuronal cell-type specification genes such as Ctip2 and Fezl have been shown to play roles in the development of layer V cortical neurons, but these genes seem to be required irrespective of the locations of these neurons in the neocortex (13) (14) (15) . The transcription factor Otx1 has been implicated in stereotyped pruning of the visual CST (16) . However, whether the pruning of exuberant CST axon collaterals is directed by local signals or is preprogrammed is not known. Because the differential pruning of visual and motor CST axon collaterals occurs simultaneously, it is also important to know whether the two pruning processes are controlled by the same mechanisms.
Here we report that semaphorin signaling through plexin-A3 (PLXA3) and plexin-A4 (PLXA4) regulates the stereotyped pruning of the visual CST. The plexins are a family of axon guidance molecules that serve as receptors for semaphorin ligands (17) (18) (19) . Most secreted semaphorins (class 3) interact with plexins through the coreceptors neuropilin-1 (NPN-1) and neuropilin-2 (NPN-2), whereas membrane-bound semaphorins (classes 4-7) can interact directly with plexins (18) . Semaphorin signaling through plexins has been associated with several aspects of neuronal development, including stereotyped pruning of the infrapyramidal bundle in the hippocampus (17) (18) (19) (20) (21) . We find that PLXA3, PLXA4, and NPN-2 are required for the stereotyped removal of visual, but not motor, CST axon collaterals during postnatal development. We also find that Sema3F is expressed specifically in the dorsal spinal cord and inferior colliculus and may interact with the plexin and neuropilin coreceptors to initiate visual CST axon pruning.
Results

The Expression of Plexins and Neuropilins in Layer V Cortical Neurons
Coincides with Visual CST Axon Pruning. Previous studies have shown that Sema3F signaling through PLXA3, PLXA4, and NPN-2 regulates the stereotyped pruning of the infrapyramidal bundle in the hippocampus (20, (22) (23) (24) (25) . To address whether semaphorin signaling through PLXA3 and PLXA4 could also regulate the pruning of the CST, we analyzed the mRNA expression patterns of PLXA3 and PLXA4, as well as the neuropilins NPN-1 and NPN-2, in the neocortex. Because exuberant CST axon collaterals are pruned in the second week of postnatal development (4, 11, 12, 26) , we focused our expression studies on this time window.
PLXA3 and PLXA4 were expressed throughout the cortex at postnatal day 7 (P7) ( Fig. 1 D1 and E1) . Between P7 and P11, over approximately the same time window at which stereotyped pruning of visual CST axons begins, their expression became restricted to the visual cortex ( Fig. 1 D2 and E2) . The levels of PLXA3 and PLXA4 expression were down-regulated thereafter ( Fig. 1 D3 and E3 ). In addition, the expression of NPN-2 was elevated in layers II/III and V of the visual cortex after P7 [ Fig.  1G and supporting information (SI) Fig. S1O ], which coincides with the restricted expression of PLXA3 and PLXA4 in the visual cortex. In contrast, no expression of NPN-1 in the neocortex was detected in the second postnatal week (Fig. 1F) .
CST projections arise predominantly from type I layer V cortical neurons (9, 27) , which specifically express Ctip2 (13) . PLXA3 and PLXA4 are broadly expressed in all layers of the visual cortex, and we found that a majority of Ctip2-immunopositive visual pyramidal neurons coexpressed mRNA for NPN-2 at P7 (Fig. S1O ). These data suggest that plexins and neuropilins could regulate the pruning of visual CST collaterals. To test this, we investigated whether the pruning of CST axons was affected in mutant mice. As a control, we first explored whether regional as well as layer-specific patterning of the neocortex were altered in PLXA3 and PLXA4 mutant mice (throughout the text, PLXA3 Ϫ/Ϫ , PLXA4 Ϫ/Ϫ , and PLXA3/ PLXA4 Ϫ/Ϫ indicate PLXA3 and PLXA4 single and double knockouts, respectively), and we observed no patterning defects in PLXA3/PLXA4 Ϫ/Ϫ mice compared with WT animals (n ϭ 2; Fig. S1 ).
PLXA3 and PLXA4 Are Required for the Stereotyped Pruning of Visual
CST Axon Collaterals. Given the specific expression of PLXA3 and PLXA4 in the visual cortex after P7, we predicted that these two genes participate in the pruning of visual CST axons from the spinal cord and inferior colliculus, but not of motor CST axons from the superior and inferior colliculi. To test this hypothesis, we performed retrograde and anterograde tracing experiments in mutant mice. We injected the retrograde tracer cholera toxin subunit b (CTB) into the dorsal cervical spinal cord of P8 WT mice before pruning (n ϭ 3) and P25 WT (n ϭ 3) and PLXA3/PLXA4 Ϫ/Ϫ (n ϭ 4) mice after pruning to localize the distribution of retrogradely labeled layer V neurons in the cortex ( Fig. 2A) . CTB-labeled cells were visible in layer V of the entire neocortex of P8 WT mice but were absent from the visual cortex of P25 WT mice (Fig. 2 B, C, E, and F), demonstrating that layer V visual neurons prune their projections from the spinal cord by P25. In contrast, CTB-labeled neurons in layer V were visible throughout the cortex of P25 PLXA3/PLXA4 Ϫ/Ϫ mice (Fig. 2 D  and G) , indicating that neurons in the visual cortex fail to prune their axons from the spinal cord in P25 PLXA3/PLXA4 Ϫ/Ϫ mice.
To study this aberrant CST projection in PLXA3/PLXA4 Ϫ/Ϫ mice further, we performed anterograde tracing experiments in WT and mutant mice during and after pruning. When we injected 1,1Ј-dioctadecyl-3,3,3Ј,3Ј-tetramethylindocarbocyanine perchlorate (DiI) into the visual cortex of WT mice (Fig. 2H) , we found that CST axons were in the process of pruning at P13 (n ϭ 4; Fig. 2I ) and that pruning had been completed by P25 (n ϭ 4; Fig. 2 J) . In contrast, when we analyzed P25 PLXA3/PLXA4 Ϫ/Ϫ mice with DiI injections in visual cortex (n ϭ 4; Fig. 2K ), we observed a large bundle of axons that extended beyond the rostral pons ( Fig. 2L ) and terminated at cervical and upper thoracic spinal cord levels ( Fig.  2M ). In addition, we observed numerous unpruned axons in the inferior colliculus of all P25 PLXA3/PLXA4 Ϫ/Ϫ mice analyzed (n ϭ 4; data not shown). However, in P25 WT control mice, some axonal labeling was also noted in the inferior colliculus (n ϭ 2 of four mice). The number of labeled axons in the inferior colliculus of WT mice was visibly less than that in mutant mice. Because of the anatomical proximity of the visual and auditory cortices, the required amount of tracer injection into the visual cortex for quantification often resulted in a significant spillover of the tracer to the neighboring auditory cortex, which normally targets the inferior colliculus. Because of this limitation, we were unable to reach a quantitative conclusion, but the analysis is indicative of a pruning defect from the inferior colliculus of PLXA3/PLXA4 Ϫ/Ϫ mice as well.
We next analyzed the visual CST axons in PLXA3/PLXA4 Ϫ/Ϫ mice before pruning to assess whether the growth and pruning of the axons was simply delayed. At P7, PLXA3/PLXA4 Ϫ/Ϫ mice with injections of DiI into the visual cortex have visual CST axons in the pyramidal decussation and spinal cord as seen in WT mice ( Fig. 2 N-P) . This indicates that the growth and pruning of visual CST axons are not simply delayed, but that pruning is truly defective in PLXA3/PLXA4 Ϫ/Ϫ mice.
To analyze the respective contributions of PLXA3 and PLXA4 for the pruning of visual CST axons from the spinal cord in vivo, we injected biotinylated dextran amine (BDA) into the visual cortex of WT (n ϭ 3), PLXA3 Ϫ/Ϫ (n ϭ 3), PLXA4 Ϫ/Ϫ (n ϭ 4), and PLXA3/PLXA4 Ϫ/Ϫ (n ϭ 3) mice older than P25 to anterogradely label the CST axons. Because the visual CST axons in WT adult animals are pruned back to the rostral pons, we quantified the severity of the defect by obtaining counts for the relative number of axons that progressed beyond the rostral pons in mutant mice ( Fig. 2Q ; see Methods). No significant differences were observed between WT and PLXA3 Ϫ/Ϫ mice. However, PLXA4 Ϫ/Ϫ mice exhibited significantly higher relative numbers of axons beyond the rostral pons compared with WT mice. In addition, the pruning defect was more severe in PLXA3/ PLXA4 Ϫ/Ϫ mice ( Fig. 2Q ), indicating that both PLXA3 and PLXA4 contribute to the pruning of visual CST axons from the spinal cord but that PLXA4 is preferentially required in vivo.
PLXA3 and PLXA4 Are Not Required for the Stereotyped Pruning of
Motor CST Axon Collaterals. To test whether PLXA3 and PLXA4 regulate the stereotyped pruning of motor CST axons, we injected green fluorescent microsphere (GFM) retrograde tracers into the superior colliculus to examine the distribution of layer V motor neurons that extend transient axon collaterals to the superior colliculus (Fig. 3A) . In WT mice, layer V neurons in rostral and caudal regions of the cortex were retrogradely labeled with GFM at P6 (n ϭ 3; Fig. 3 B and E) . However, at P25 (n ϭ 4) only layer V cells in the caudal half of the cortex were labeled (Fig. 3 C and F) . In PLXA3/PLXA4 Ϫ/Ϫ mice (n ϭ 3), GFM-labeled layer V cells were absent from more rostral regions of the cortex at P25, as we had observed in WT mice (Fig. 3 D  and G) . In addition, we carried out anterograde injections of BDA in the motor cortex of WT (n ϭ 3) and PLXA3/PLXA4 Ϫ/Ϫ (n ϭ 3) mice at P20 and observed no BDA-labeled axons in the colliculi in these mice (data not shown). Thus, both anterograde and retrograde labeling results confirmed that stereotyped pruning of motor CST axon collaterals from the midbrain was normal in PLXA3/PLXA4 Ϫ/Ϫ mice.
NPN-2 Is Required for the Stereotyped Pruning of Visual CST Axon
Collaterals. An increase in NPN-2 expression in the visual cortex after P7 (Fig. 1G and Fig. S1O ) implies that NPN-2 may interact with PLXA3 and PLXA4 to mediate visual CST axon pruning through semaphorin signals. An analysis of BDA-injected NPN-2 mutant (NPN-2 Ϫ/Ϫ ) mice at P25 and older (n ϭ 4) revealed a large percentage of visual CST axons that extended beyond the rostral pons and into the spinal cord (Fig. 4A ).
NPN-2
Ϫ/Ϫ pruning defects were as severe as those observed in PLXA3/PLXA4 Ϫ/Ϫ mice, suggesting that NPN-2 regulated stereotyped pruning by serving as a coreceptor for both plexin receptors (Fig. 2Q) .
We next examined the expression patterns of all class 3 semaphorins that could potentially interact with NPN-2 in the dorsal spinal cord. We found that only Sema3F mRNA was expressed in the superficial one-third of the dorsal spinal cord from P3-P15 in WT mice, suggesting that Sema3F is involved in initiating the pruning of visual CST axons (Fig. 4 B and C and data not shown). We also discovered that Sema3F was expressed in the inferior colliculus, another transient target of visual CST axon collaterals (Fig. 4B and data not shown) . In contrast, Sema3F is not expressed in the superior colliculus where visual CST axons are retained (Fig. 4B) . Taken together, our results suggest that NPN-2 serves as a coreceptor to PLXA3 and PLXA4 in CST axon remodeling in the spinal cord and suggest a possible role of Sema3F as a candidate ligand for these receptors. We have previously shown that hippocampal mossy fibers form synaptic contacts with their targets before pruning (24) . However, it is still unclear whether transient CST axons in the spinal cord of WT mice form synaptic contacts with their targets. Using BDA axon tracing combined with EM, we analyzed the development of transient CST axons from the visual cortex of WT mice (Fig. 5A) . BDA-labeled CST axons from the visual cortex were easily visible in the dorsal spinal cord by P7 (Fig. 5B) . These transient CST axons were unmyelinated (data not shown), as are the majority of CST axons from motor cortex at this time (6, 9) , and exhibited branches that terminated in bouton-like structures in the gray matter of the spinal cord (Fig. 5B) . Serial section analysis of these boutons revealed that several (n ϭ 5 of nine boutons) established asymmetric synaptic contacts with their targets (Fig. 5 C and D) . Three-dimensional EM reconstruction of these boutons (n ϭ 3) demonstrated that the perimeter of transient boutons and the length of synapses were consistent with those of motor CST axons in the gray matter at comparable ages (Fig. 5E ). The formation of synaptic contacts suggests that transient axons from the visual cortex have the potential to communicate with these targets before stereotyped axon pruning.
To examine the development of unpruned visual CST axons in mutant mice, we analyzed BDA-labeled visual CST axons in the caudal pons and pyramidal tract of P30 PLXA3/PLXA4 Ϫ/Ϫ mice (n ϭ 3) using EM. All BDA-labeled unpruned visual CST fibers were found to be unmyelinated (n ϭ 8 BDA-labeled axons) (Fig.   5J ) and were surrounded by large numbers of BDAimmunonegative, myelinated axons. A majority of motor CST axons were found to be myelinated in WT (Ͼ90%) and PLXA3/ PLXA4 Ϫ/Ϫ (Ͼ90%) mice, suggesting that a large percentage of the unpruned visual CST axons failed to develop normally. The diameter of the BDA-labeled, unmyelinated axons was significantly smaller than that of surrounding BDA-negative, myelinated axons in both the pons and pyramidal tract (Fig. 5M) . Despite the unusual absence of myelin in unpruned axons, several were found to extend branches within the gray matter of the spinal cord and terminate in bouton-like expansions (Fig. 5  F and G) . Three-dimensional EM reconstruction of these boutons and quantification of electron micrographs (n ϭ 8 boutons) demonstrated that they were comparable in size to motor CST terminations in the spinal cord (Fig. 5K) . Furthermore, we found that nearly half (n ϭ 3 of seven boutons) of the unpruned visual CST boutons still made asymmetric synaptic contacts on dendritic profiles (Fig. 5 H and I) . The number of synaptic contacts per bouton was significantly lower for unpruned visual CST axons in PLXA3/PLXA4 Ϫ/Ϫ mice compared with motor CST boutons in WT animals (Fig. 5L) . In summary, our results demonstrate that although nearly 50% of unpruned visual CST axons retain synapses in the spinal cord, these unpruned axons are likely to be physiologically impaired because they are unmyelinated.
Discussion
The development of the CST has served as a classical example for studying the stereotyped pruning of long-range axon collaterals (3, 4, 9) . Our analysis of this system in mutant mice has identified specific roles for plexin/neuropilin signaling in controlling the stereotyped pruning of visual CST axons. We found that the pruning of visual CST collaterals from the spinal cord depends directly on PLXA3, PLXA4, and NPN-2 signaling. Sema3F is the only class 3 semaphorin expressed in the targets of visual CST axons before and during stereotyped axon pruning. Thus, an increased sensitivity to Sema3F within local targets of visual CST axon collaterals could initiate pruning (Fig. S2) . This finding corroborates previous reports showing that this same set of ligand and receptors is required for the stereotyped pruning of hippocampal mossy fiber collaterals (20, (22) (23) (24) (25) . Quantitative analysis of the CST pruning defect in mutants revealed that PLXA3 and PLXA4 are differentially required in vivo and that PLXA4 plays a larger role in this system than PLXA3. We have identified similar preferential uses of these two plexins in regulating the in vivo guidance of peripheral sensory and sympathetic axons (28, 29) , implying that differential usages of coexisting plexins are common in vivo. With the specific and diverse expression patterns of members of the semaphorin ligand and receptor families in the developing nervous system, our results further support the notion that semaphorin signaling plays essential roles in mediating stereotyped pruning throughout the CNS.
We also demonstrate that the local signals for the pruning of axon collaterals from visual and motor CST are distinct, even though the early projection patterns from the two cortical regions are indistinguishable. This specificity depends on the spatial and temporal expression patterns of plexins and neuropilins in the visual cortex, as well as semaphorin in the relevant subcortical regions during stereotyped axon pruning. The homeodomain transcription factor Otx1 was previously found to be expressed within all layer V cortical projection neurons during the pruning of CST axon collaterals (16) . Because loss of Otx1 expression in mutant mice results in visual CST pruning defects within the spinal cord and midbrain, it will be interesting to determine whether Otx1 directly regulates the expression of PLXA3, PLXA4, and NPN-2 in the visual cortex. In addition, what factors could account for the pruning of motor CST axon collaterals from the superior and inferior colliculi? One possibility is that transcription factors related to Otx1 may determine the expression of other plexins or axon guidance receptors that trigger the specific pruning of motor CST axon collaterals. Alternatively, these motor collaterals may lack the receptors that allow axons to sense stabilizing trophic factors in the colliculi.
Visual CST axons form transient synaptic contacts with their targets in the spinal cord before pruning. When axonal remodeling is impaired in mutant mice, the synapses are retained. Unpruned visual CST axons in the spinal cords of plexin mutants are smaller in size and make fewer synaptic contacts than motor CST axons. In addition, these unpruned axons are unmyelinated even though CST axons from motor cortex are generally myelinated in adult mice (6, 9) . This unexpected finding suggests that other factors in addition to synaptic contacts, and thus neuronal activity, may be required for the proper myelination of the CST axons. It is plausible that several of these abnormal axonal branches and synaptic contacts in plexin mutants may be physiologically impaired, which might result in pathological changes later in adulthood. Certainly, more studies will be needed to address how the absence of plexin signaling affects the physiology of visual and motor responses and what pathological changes will occur because of the existence of the abnormal connections. Abnormal pruning of axonal branches has been implied in neurodevelopmental disorders; it will be of interest to explore whether changes that occur to the unpruned axon collaterals throughout the life of the plexin/neuropilin mutants are similar to the pathological findings observed in patients with neuropsychiatric developmental disorders such as schizophrenia and autism.
Methods
Mouse Breeding. Animal protocols were approved by the Institutional Animal Care and Use Committee at the University of California, Davis. Genotyping on knockout mice was carried out as described previously (23, 29, 30) .
Mouse Tracer Injections. WT and mutant mice were injected with various tracers at different postnatal ages (P0 -P45). DiI (Molecular Probes) and BDA (Molecular Probes) anterograde tracing was performed as described previously (31, 32) . Mice were injected blindly before determining genotype. Briefly, focal injections of DiI (20% in N,N-dimethylformamide) or BDA (10 -20% in PBS) were made in either the motor or occipital cortex of WT and mutant mice in vivo and allowed to trace for a minimum of 3 days. Locations of the injection sites were confirmed in sagittal sections of the cortex to ensure that tracers were injected in the appropriate regions of the cortex.
For retrograde tracing studies, GFM (Lumafluor) and Alexa Fluor 594-conjugated CTB (Molecular Probes) were injected into the superior colliculus or cervical spinal cord of WT and mutant mice and allowed to trace in vivo for a minimum of 2 days. Mice injected with anterograde or retrograde tracers were perfused with 4% paraformaldehyde, and their brains were cut sagittally or coronally at 50 -100 m as described previously (24) .
Immunohistochemistry and in Situ Hybridization (ISH).
Immunohistochemistry was performed on free-floating sections as described previously (24) . Ctip2 was used as an antibody in the study (1:1,000; Abcam). The probes for ISH and the procedures for radioactive ␣-33 P ISH were as described previously (33) . Combined immunohistochemical and ISH colocalization experiments were performed on tissue sections mounted on slides. Briefly, nonradioactive ISH was performed on 12-to 14-m cryosectioned brains by using digoxigeninlabeled probes for NPN-2 as described previously (23) . Sections were then developed for Ctip2 immunohistochemical colocalization by using the methods described (24) .
Analysis of Retrogradely Labeled Layer V Cortical Neurons. Sagittal sections of the brains of WT and mutant mice were used for analysis. In mice injected with CTB in the cervical spinal cord or GFM in the superior colliculus, raw images of the cortex were taken with a CCD camera (Zeiss) and imported into PhotoShop (Adobe Systems). Montaged images of the sagittally cut brain were created in PhotoShop and analyzed with NIH Image J. For CTB-injected mice, the rostral blade of the dentate gyrus of the hippocampus was used as an arbitrary landmark for analysis (because most layer V neurons caudal to this region extend transient projections to the spinal cord). The length of cortex occupied by CTB-positive neurons caudal to the rostral blade of the dentate gyrus was normalized to the entire length of the occipital cortex (also measured from the rostral blade of the dentate gyrus) (Fig. 2 A) . For GFM-injected mice, the rostral-caudal length of cortex occupied by GFM-positive neurons was normalized to the entire length of the cortex (Fig. 3A) .
Analysis of Pruning Defects for BDA-Labeled Visual Corticospinal Axons.
BDA was injected into the visual cortex of WT and mutant mice. BDA-labeled axons were scored at different locations along the visual CST: within the rostral half of the pons, at the brainstem rostral to the inferior olive, at the pyramidal decussation, and within the cervical spinal cord. Axon counts were performed on all 50-m serial sagittal sections by using an eyepiece reticule as described in ref. 34 . Labeled axons were scored only if their axon segments were Ͼ15 m to minimize counting axons more than once in adjacent sections. Because the visual CST is pruned back from the spinal cord to the rostral pons in WT mice by P20, the severity of the pruning defect was determined by normalizing the absolute counts of axons at different locations along the visual CST to the total number of axons accessing the rostral pons.
EM Processing and Quantification. Sections that contained BDA-labeled CST axons were preserved for ultrastructural analysis with EM as described (24) . The perimeters of all boutons were measured in each serial section, and then the largest measured perimeter for each bouton was used in calculating the average bouton perimeter (Fig. 5K) . Synapses per bouton were counted in serial sections such that each synapse was counted only once even if it appeared in multiple serial sections and was reported as synapse density (Fig.  5L) . For axon width measurements, axon diameters for single axons were measured in serial sections and then the average axon diameter for that axon was recorded. Axon diameters were measured from electron micrographs containing BDA-labeled axons from visual cortex of PLXA3/PLXA4 Ϫ/Ϫ animals. Surrounding BDA-negative axon diameters from the same electron micrographs were also measured as controls for comparison (Fig. 5M) . All measurements were done using NIH Image J.
Statistics for all data were obtained from Statistica 6.0 (Statsoft).
